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3 Claims. (C. 250-20) 
The present invention relates to systems for 

eliminating fading effects and suitable arrange 
ments of circuits for accomplishing the results. 
Of the devices conceived for the purpose of re ducing the fading almost all have one important 

fault inherent in the very nature of the problem 
to be solved. This fault consists, in fact, in cor 
recting the changes in the carrier wave due to 
fading, at the same time not influencing those 10 

is 15 
Smaller in comparison to those which correspond 

25 

which are due to the modulation which consti 
tutes the Signal. Hence, the necessity arises to 
introduce at Some point a time constant of fairly. 
high value. In such a case correct results are 
obtained if the speed of the variations which the 

resses upon the carrier wave is always 

to the various frequencies of the modulation. 
This is not always the case and the outcome is 
that the adjusting device acts in 

In accordance with the present invention, this fault may be corrected by adding to the adjust 
ing device a restricting device, limiting, whatever 
may happen, the voltage variations, on which the 
sensitivity of the receiver depends, to the values 
strictly necessary for producing the desired result. 
Two embodiments have been shown by the ac companying drawing: the one, illustrated by Figs, 

30 

35. 

1-2-3, concerns the anti-fading device in which 
the detected current influences the sensitivity of 
the input elements by means of a tube with sev 
eral electrodes; the other, illustrated by Figs. 4 
and 5, concerns an anti-fading device in which 
the same result is achieved by means of an elec 
tro-mechanical relay. : . . . 
In Fig. 1, the h. f. Oscillations constituting the 

Signal arrives at , subsequent to their passage 
through the usual receiving elements such as the . 

• antenna, resonators, and the like. This receiver 
40 

45 
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is supplied with energy from the local sources. 
2-3-3. The incoming signal oscillations influ 
ence, for instance by means of transformers such 
as 5, one or several tubes G, one of its, or their, 
electrodes, controlling the sensitivity of the cor responding amplification stage, being impressed 
With the potential existing at the extremity of a 
resistance 23, traversed by the detected current. 
The detection is accomplished by means of one 

50 of the methods known in the prior art, for in 
stance by means of the shunted condenser 8-9, 
connected in series with the grid of tube . . A 
connection 2, 3, 4, 5 then transmits the modu 
lation of the carrier wave to tube 8, preferably 
polarized or biased at 6. The output from tube 
i8 is then directed to the recording device 9. 

telephone apparatus. , . 

- - - - - - - - - - - - - - - - -, - . . . . . retarding man 

ner or even in opposed sense. . . . . . . 

which may consist of a telegraphic 
In parallel with these circuits of low frequency 

is disposed the device insuring the correction of 
the fading: the grid of a tube 2 is connected to 

of an adjustable source 2 which insures. the 
polarization. The plate circuit of tube 28 com 
prises the resistance 23 and the condenser 22, the 
assembly being provided with a suitable time 
constant. The plate potential is obtained by 
means of a battery 26 whose voltage would have 

relay or a 

5. 
the top end of a resistance 2 with the insertion 

O 

no effect in an ordinary anti-fading device. This 
source 26 will be preferably placed between the 
resistance 23 and the plate in order to eliminate 
a polarization cell, which would be disposed ad 

15 

justably in the conductor, connecting the resist 
ance. 23 to the grid of tube 6. In this circuit ar 
rangement, representing nothing new up to noW, 
any increase in the intensity of the carrier. Wave 
will reveal itself by a voltage increase at the 
extremity of the resistance 2 and therefore: at 
the grid of 28; only one manipulation Will have to 
be done and that is the adjustment of the tap 2. 
in the manner that the plate circuit of 20 begins 
to discharge as soon as the carrier wave reaches 
the desired limit. This discharge causes a po 
tential drop at 23, hence, a desensibilization of 
the amplifier stage 6. . . . . . . . . . . . . . . . 
The fault, which the invention proposes to 

rectify, appears when a fading suddenly suc 
ceeds an increase and then a reduction in the 
intensity of the signal. The start of the phe 
nomenon-increase in the intensity of the signal 
carrier, for tube 2 an elevation in the grid po 
tential and the generation of an intense plate 
current which can not be reduced at all for the 
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reason that the time constant of the assembly 
22-23 prevents the immediate desensibilization 
of stage 6, results therefore in the storage of a 40° 
considerable quantity of electricity, in the con 
denser. 22. The effect of the subsequent sudden 
reduction in the intensity of the signal finds the 
regulator then in a poor operating condition, in 
fact, in spite of the potential drop at the grid of 
tube 29, the resistance 23 is still traversed by a 
current originating from the discharge of the 
quantity of electricity stored in the capacity 22. 
Accordingly, the receiver continues to be desen 
sibilized by the anti-fading which acts, not any 
more retarding, but in opposite sense and a more 
or less long part of the signal is not recorded 
at 9. - . . . . . . . . . . . . . . 
For the purpose of remedying this situation 

the usual circuit arrangement is modified in the 

45 - 

50. 
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fully its plate potential u with the aid of the tap 
25; a too strong a potential us (Fig. 3) Would 
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the detected current of the carrier wave. 
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2 
manner that, whatever the speed with which the 
intensity of the signal increases in the first place, 
the tube 20 shall never furnish a plate current 
greater than the One required absolutely for nulli 
fying the sensitivity of the tube 6. Let Fig. 2 
represent the characteristic of the plate current 
i as function of the grid potential v of this tube; 
further Ve=0-28, the polarization annulling the 
sensitivity, and Ro the value of the resistance 23. 
The maximum current to discharge in the resist 
ance 23 has the value: - 

Consequently the tube 20 acts as restricting 
tube in the manner that its characteristic reaches 
the top at the amplitude 0-29=Io (Fig. 3). All 
that is necessary to accomplish this is to dispose 
a high resistance 25 in series with its grid (which 
produces the effect, as is known, to establish a 
bend in the characteristic), and to adjust care 

leave a part of the fault still remaining, whose 
nature has just been explained; a too feeble a 
potential u1 would not allow a sufficient desensi 
bilization of the tube 6. 
A resistance 24 of relatively large size.com 

pared to 23 completes the device; it has the 
function of permanently shunting the source 26, 
even if tube 20 is polarized greatly in the nega 
tive sense. This has the effect of producing in 
resistor 23 and, consequently, at the grid of tube 
6, an initial potential drop such as 0-27 (Fig. 2) 
corresponding to a point of the characteristic of 
this tube reaching practically its maximum in 
clination.; Thus, any sudden increase in the-in 
tensity of the signal, which might cause the tube 
20 to discharge, is revealed by an immediateef 
fective increase of the polarization of tube 6. In 
this manner the retarding effects of the anti 
fading regulator are reduced. 
The example according to Figs. 4 and 5 con 

cerns devices with electromechanical relay. The 
sensitivity of the amplification stage 6 depends 
in this case on the potential at the terminals 
of a condenser 30, the latter being charged in 
turn by the action of a relay 32 connecting the 
Same, across the resistances 35-36; with the 
one or the other of the taps 37-38; one corre 
sponds (Fig. 5) to the potential 0-47 for which 
the characteristic of tube 6 has practically 
reached its maximum inclination; the other, at 
the potential 0-48, nullifies the sensibility. The 
relay itself is energized by a coil 40, traversed by 

An 
adjustment, for instance, the one of the auxiliary 
coil 4f and of rheostat 43, is the means for ad 
justing the relay in the manner that its arma 
ture is in a state of equilibrium between the con 
tacts 33-34 when the carrier wave has the exact 
desired amplitude. 
A very apparent fault is observed in telephony; 

a sudden increase in the intensity of the signal, 
subsequent to a strong fading, produces a re 
port in the telephone receivers. This phenome 
non may be explained as follows: during a fad 
ing, making use of the entire sensitivity of the 
receiver, the detected current decreases and the 
armature 3 will bear against contact 33, re 
leasing, with the aid of tap 37, a potential such 
as 0-47 (Fig. 5); the condenser 30 tends to ac-. 
quire this potential and the sensitivity of the tube 
6 increases; this increase, at first rapid, becomes 
slower and slower for the reason that, on the one 

of the amplifier stage. 
the auxiliary valve 44 enters into action, the 

2,011,930 
hand, while it moves on the characteristic in the 
sense indicated by the arrow, the curvature va 
ries less and less quickly; on the other hand, the 
potential at the terminals of condenser 3, be 
ing produced according to an exponential law, 
varies slower and slower in proportion as it ap 
proaches the asymptotic limit 0-47. Hence, it 
is necessary to dispose this limit to the extreme 
right (Fig. 5) of the potential 0-50 for which 
the inclination of the characteristic comes with 
in the vicinity of its maximum. But aSSuming 
now a sudden increase in the intensity Succeed 
ing the fading and producing the release of the 
armature of the relay with the result that the 
source 30 of the potential 0-48 enters into ac 
tion; during the time which the charge of con 
denser 30 requires for traversing the interval 
41-50, the sensitivity is subject to only a slight 
decrease; hence the report heard at the receiver, 
For the prevention of this phenomenon there 

may be employed, according to the invention, an 
auxiliary tube 64 whose grid is impressed with 
the potentiai : ) of condenser 30, and the plate 
With a potential 45 So that the lower start of 
the characteristic i=f(v) takes piace (Fig. 5) 
for a grid potential which is very close to the 
Value 0-50. 

pose of dropping the armature towards the de 
sensibilization contact 34. In this manner the 
potential of condenser 39 is, whatever may hap 
pen, automatically limited to the higher value 
0-50. Under the effect of a strong fading foll 
iowed by a sudden increase in the intensity of 
the signal, the adjustment is now accomplished 

This plate current is will be sent 
into an auxiliary coil 42 of the relay for the pur 

10 
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20 

30: 

3 5 as follows: During the fading, the armature first. 
establishes the contact:33 and puts into action 
the potential source 0-47; this potential may 
have a high value and may even be positive since 
the potential v of the condenser will not reach 
it; hence, the increase of v is very rapid and the 
fading corrected with optimum results. When v 
reaches the value 0-50, it does not have to exceed 
it, since it corresponds to the limit of sensitivity 

Then the current d of 

armature leaves the contact 33 and, as long as 
it is not influenced by a change, remains in the 
state of equilibrium. Afterwards, the sudden in 
crease in the intensity subsequent to the fading, 
attracts the former towards contact 34, releas 
ing for action the potential source 0-48; the 
charge v. decreases and this decrease, starting 
from the value 0-50, at once produces the one 
of the sensitivity; hence, the correction of the 
regulator again is in the right direction, the 
report in the receiver disappears. - 
While the invention has been described in con 

nection with two of its preferred embodiments, 
it will be understood, of course, that other mod 
ifications and changes may be made to the sys 
tem: herein disclosed by those skilled in the art 
to which the invention relates, and I, therefore, 
believe myself to be entitled to make and use all 
Such modifications as fall fairly within the Spirit 
and scope of the hereinafter appended claims. 

Having now described my invention, what I 
claim and desire to secure by Letters Patent is 
the following: . . . . . . . 

i. In an anti-fading. receiver for electromag 
netic waves, means for radio frequency amplifi 
cation, means for detection including an input 
and output circuit, means for controlling the 
radio frequency gain by a potential which varies 
depending upon the value of the detected cur 

45. 

50. 

55: 
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rent, said last means comprising an electron dis 
charge device having a control electrode adapted 
to receive the detected currents and an anode 
circuit, and a connection connecting said control 
electrode only with the output circuit of said de 
tection means, a resistance and a condenser con 
nected in parallel to said resistance and associat 
ed with the anode circuit of said electron dis 
charge device, Said anode circuit being connect 
ed with said radio frequency amplification means 
and adapted to supply said potential for con 
trolling the radio frequency gain, said resistance 
and condenser being responsive to a maximum 
Value of Current flowing in Said anode circuit to 
control Said value of potential to reduce the 
amount of radio frequency amplification to zero, 
and separate means for establishing the mini 
mum and maximum current supplied by the said 
discharge device at such values that the control 
potential does not exceed limits corresponding, 
On the one hand, to the value at which the slope 
of the characteristic of the tube of the high fre 
quency amplification becomes zero, and on the 
other hand, corresponding to the value at which 
this slope ceases to increase. 

2. In an anti-fading receiver for electromag 
netic waves, means to amplify the radio frequency 
currents, means to detect radio frequency cur 

80 and an output circuit, an electron discharge de 
vice connected to the output circuit of said de... . 

rents, said last means having an input circuit 

tection means and adapted to be controlled by 

35 
the detected currents and having an anode, a 
cathode and a control electrode, a high tine 
constant circuit constituting a resistance and a 
capacity in shunt of said resistance associated 
With Said anode and with said radio frequency 

3 
amplification means for controlling the amplifi 
cation thereof, a resistance connected to the con 
trol electrode of said electron discharge device 
and having such value as to limit the maximum 
current in the input circuit of said device such 
that the current flowing through the resistance 
of the high time-constant circuit sets up a po 
tential strictly necessary to reduce the radio fre 
quency amplification to zero, and another resist 
ance directly connecting said cathode and said 
anode and having a value Such that when the 
detected currents are of maximum value a po 
tential is set up corresponding to the beginning 
of the maximum slope of the characteristic of 
the radio frequency amplification means. 

0. 

5 
3. In an anti-fading receiver for electromag 

netic waves, a radio frequency amplifier, a de 
tector, an electron tube responsive to the action 
of said detector, said electron tube having a non 
linear input voltage-output current character 
istic, means for separately adjusting two ends of 
this characteristic to limit in the two directions 
variations of the said output current, said means 
comprising a circuit arrangement whereby one 
end of the Said non-linear characteristic is ad 
justed to reduce to zero the minimum radio fre 
quency gain, and the other end of the said non 
linear characteristic is adjusted to raise the maxi 
mum radio frequency gain to a predetermined 
value, and a high time-constant circuit associat 
ed with the output of the said electron tube and 
connected with the input of the said airplifier 
for controlling the radio frequency gain accord 

of the said limited output ing to the variations 
current. 

HENRI JEAN J. M. DE . 
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